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KOVKL COMgQUHDS IXI 

Technical Field 

The present invention relates to novel 
5 eulfenemidetf and their derivatives that have physiological 
activity, particularly an antimicrobial action* methods 
for their synthesis, pharmaceutical compositions 
conta ining them end method of treatment of patients, in 
particular, suffering microbial infection. 

10 

Background Art 

Many bacterial diseases once thought to be on the 
decline are beginning to re-emerge and annually devastate 
populations in many countries- This problem is amplified 
15 by the emergence of many new drug resistant strains of the 
microorganisms that cause these diseases* Our interest in 
the development of carbohydrate -based antimicrobial agents 
(see r for example, von Itrstein, Wu, et a2-, 1993; Kok, 
Campbell * Maekey, & von Itzatein, 1996/ yazli, Bradley at 
20 al*# 2001) and in glyoofurano** chemistry (Oven & von 

xtzstein, 2000) has led to the discovery of a new class of 
antimicrobial agents described below. Although 
significant chemistry and biology has been published (see, 
for example, Marino, Marino, Kilatti r Alves, Colli, & da 
25 l.euerfcremer, 1998; Hiletti* Marino, Marino, de 

Lederkremer, Colli ft Alves, 1999; Zhang & fciu* 2001; 
Brimacombe, Gent & Stacey, 1969; Brimacombe, Da'aboul & 
Tucker, 1971; Len&ieux & stick, 197S; de Lederkremer, 
Cirelli * Sznaidman, 198 6; Shin & Berlin, 1979; de 
30 Itederkremar, Cicero & Varela, 1990; de tederkremer, Marino 
& Marino, 2002; Pathak, Pathak, Suling, ©urcha, Morehouse, 
Besra, Maddry & Reynolds, 2002; Ernst, Hart & Sinay, 2000) 
in the area of glycofuranose chemistry and biolooy NONE to 
date provides compounds that have eignif icant 
35 antimicrobial activity w Carbohydrate mimics based on 
isosteres o£ the ring structure are well known in the 
literature and often present interesting biological 
activities (soo, fox example, Chkpleur, 1998; iiillelund, 
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Jensen, Liang r & Bole, 2002; Kok, Campbell/ Macfeey, & von 
Xtzstain, 1996) * 

Disclosure of the Invention 
5 Th« present iavmtion is concerned generally with 

novel mil f enamide s and their derivatives that have 
physiologic activity* in particular, an antimicrobial 
act ion , 

In a firat aapect o€ the present invention there 
10 is provided a compound of general formula (X) s 

M S{0)p — 

wherein R x and R 3 are independently selected from 
15 the group consisting of hydrogen, optionally substituted 
alkyl which may be Interrupted by one or more heteroatoms 
or functional groups selected from the group consisting of 
O, S, -N*, NRia and - (Y) a C=(Z) optionally substituted 

alkenyl which may be interrupted by one or more 
20 heteroatams or functional groups selected from the group 
consisting of 0» S# -N=», MRu and -C*)s£»<3) <T) 0 -, 
optionally substituted aralkyl which may be interrupted, 
within the alkyl moiety by one or more heteroatoms or 
functional groups selected from the group consisting of O, 
25 NRw and -<Y)*C-(Z) <a?> B -, optionally substituted 

aryl, optionally substituted acyl and a carbohydrate 
moiety i 

or Ri and Ra together with the nitrogen atom from 
which they depend form a saturated or unsaturated, 
30 optionally substituted heterocyclic group which may 

include additional heteroatams selected from the group 
consisting of o, u and B, or r x and R 2 together with the 
nitrogen atom from which they depend form an optionally 
substituted lactam or cyclic imide moiety; 
35 p is zero, one or two; and 

M is a carbohydrate moiety; 
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or a phermaceutically acceptable salt thereof. 

Typically the compound has the following general 
(ID « 




wherein Ri and Ra are " independently selected from 
10 the group consisting of hydrogen, optionally substituted 
aljcyl which nay ha interrupted by on© or more. h«teroatcm« 
oar functional group* selected fxaa the group consisting of 
O, s, -N-, MRs end -(Y)mC»(Z) <T)*-# optionally substituted 
nlkenyl which may be interrupted by one or more 

IS heteroatoms or functional group* selected from the group 
consisting of O, 8, -N», Ems -<Y) m c»(z) (T) a -, 
optionally substituted aralkyl which may be interrupted 
within the alfcyl moiety by one or more heteroatoms or 
functional groups selected from the group consiating of O, 

20 s , - N =, NR. and -0r)„O<Z> <T>*-, optionally substituted 
axyl, optionally substituted acyl and a carbohydrate 

moiety;. 

or Ri and Ra together with the nitrogen atom from 
which they depend form a saturated or unsaturated, 
25 optionally substituted heterocyclic group which may 

include additional heteroatoms selected from th» group 
consisting of O, H and S, or Ri and R a together with the 
nitrogen atom from which they depend form an optionally 
substituted lactam or cyclic Imide moiety; 
30 & is selected from the group consisting of ©, S, 

SO, SOa, So, Te, NR 7 , CR.R'* and C(O); 

X x is selected from the group consisting of ORa, 
flR„ MR 3 R'a. hydrogen, halogen, -Wrf!»(Z) (T)uRi' " 
H(C»(I)(T)A)» »3, CH, OCN, SCN, OSO,R 3 , OSOaB», OPOaRaR'a, 
3S OPOaRaR'a* S(0)R„ S(0)aFa, S(0)*0Ra, PQaRaR'a* HR3NR'jR"3i 
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SNR 3 R' 3 , NR 3 SH' 3 , SSR3 and Ra# or ia to oaco group, =S, =HOR3 
or =CR 3 R'3 and Xi 1 is absent, or Xi is C(=2> and R a is a 
bond thereto so as to form a cyclic mo i sty -c=(K)NRiS(0)p-; 

X a Is oalected from tbe group consisting of 0R4# 
5 SR 4f EttUR'4, hydrogen, balogen, -<Y)»C=(Z) (X)n^# - 

»(C«(a) (T) n R4)i# N 3y CN# OCW, SCNf OSOaR*, OSOaRd. OPOjRAR'ar 
OPOaIUR'4r S(0>R 4# S(0)aRi, S<0)aOR±, PO s R4R r *r NRaNR'aR"*, 

• SHR*R'«, NR«$R'*, SSR* and R^, or U mi oaco group, -S# -HOR* 
ox aCR^SU and X 2 V is absent; 
10 X3 and X l 3 are independently polactod from tbe 

group consisting of 0R 9 , 3R 3 , HRsR's* bydrogen, halogen, - 
<Y)C=(Z) (T) D R 5 , -W<C=(Z) <T)J&5> a , CN # OCR, SCN, OSOaR s , 

OS0 2 Rar OPOiR5^ # 3# OPOaRsR'*, S(0}R s , 3{0) a Rs# S{t» a OR 5 , 
PO,RffR' 9 # NRoNR'*R"5# SHRsR's, NRsSR's, and SSR 5 , or is an 
15 oxo group, -S* or -N0R 5 and X 3 f is absent? 

or one of Xj and Xa, X 3 and X*", X4' and A vrheoa. A 
contains a carbon or nitrogen atom* X* and A when A 
contains a carbon or nitrogen atom and X* and X* together 
constitute a double bond, or Xi and X 2/ X3 and X 3 , Xi and 
20 Xi'r and X a ' or X 3 and X 3 f together form a ring/ 

a and n are independently zero or one and z 
and T are independently selected from tbe group consisting 
of O, S, and UR5 

p ±9 zero, one or two; 
25 x* is selected from tbe group consisting of 

bydrogen., CH # -C- (Z) {T)tRxo* S(0)Rior 5(0) 3*10* 0(O) a ORi o , 
PO3R10B/10/ optionally substituted alkyl, optionally 
substituted alkaxyl, optionally substituted axyl, 
optionally substituted aralkyl, and optionally substituted 
30 aayl; 

Xi^ X a - , and X*' are tbe same or different and 
are selected from tbe group consisting of hydrogen, cn, 
optionally substituted nlkyl, optionally substituted 
alfcaryl, optionally substituted aryl, and optionally 
3 5 substituted aralkyl? 

Ra# *'a# R"a# R r 4# *"4,r »g* R's* H w 3, R7# 

Ra, R*8, Rs# and Rao are tbe same or different and are 
selected from ctie group consisting of bydrogen* optionally 
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substituted alkyl, optionally substituted alkenyl, 
optionally substituted aryl, optionally substituted 
aralkyl, optionally substituted acyl end a carbohydrate 
moiety; 

s witb tbe proviso that at least two of Xi, X* and 

X S are other than hydrogen or a group linked to the ring 
through a carbon-carbon bond# 

ox a pharmaceutically acceptable salt thereof. 
Alternatively, the compound has the following 
10 general formula (XXX) : 




wherein Hi and R 2 are independently selected from 
15 the group consistina of hydrogen, optionally substituted 
alkyl which may be interrupted by one or more heteroatoms 
or functional groups selected from the group consisting of 
O, 3, -M-, HR 7 and -Wrf- (25) optionally substituted 

alkenyl which may be interrupted by one or more 
20 heteroatoms or functional groups selected from the group 
consisting of O. S, -*=, «Rt and -(Y)»C-( Z > (*>»-, 
optionally substituted aralkyl which may be interrupted 
within the alkyl moiety by one or more heteroatoms or 
fractional groups selected from the group consisting of O, 
25 s, MR, and -m^-U) optionally substituted 

aryl, optionally substitute* acyl and a carbohydrate 
moiety/ 

or Ri and R 3 together with the nitrogen atom from 
which they depend form a saturated or unsaturated, 
30 optionally substituted heterocyclic group which may 

include additional heteroatoms selected from the group 
consisting of O, M and S, or Ri and R, together with the 
x^trogen atom from which they depend form an optionally 
substituted lactam or cyclic imide moiety; 
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A ifl selected from the group consisting of O, S, 
SO, SO?, 0a, Te# NlUr CRjR'9'aad C(O); 

Xi i« aelaated from the group consisting of OR 3 , 
SR 3f NR 3 R' 3 , hydrogen, halogen, (Z) {T)nR a #. - 

5 m(C^(Z) (T> a R 3 ) 2 . Na, -C-(Z>WlxS(0)p-, CH# OCH, SCN, OSO3R3, 
Q80 3 R3, OPOaRaR'ar OTO 3 R 3 R # 3r S(0)Ha, S(0) 3 R 9 , 3(6)2,0*3, 
FOjRsR'a, NRaMR'aR"3, SNRaR'a, tftfeSR'a, SSR3 and R3* or is an 
oxo group, -fir -HOR3 or =CR a R', an* Xi" is absent, or X x iff 
C(=Z) and Ha is a bond tho»to 00 ae to form a cyclic 
10 moiety -O (Z) NRxfi (O) p - p 

X a is ««l«cttd from the group consisting of OR*, 
SRt, NRtR'ir hydrogen, b&logon, - (V)^Cw<Z> <9) B R4* - 
»(C»(Z) <T) n R*) a . CM, OCH, SCN, OSO3R4, OSQaR*, OPOaRiJ*'*, 

0POaR4R'4# S(0)R4# S(0) a R4r fi(0) a 0»4# *0 3 R«R # 4, NRfWR^R"^ 

15 SNR«R r 4, OTUSR'*, flSlU and »4# « is an oxo group, *>B, -KOCR4 
or VCK4R4 arMi x a f Is absent; 

X3 is selected frora the group consisting of ORs# 
SRs* NRsR's, hydrogen, halogen, -(Y)»C»(Z) (T) a Rs#' - 
N(C-(Z) (T^Rs)*, CH, OCK, SCM, OSO3R3, OSOaRs, OPOaHaR'*, 

20 OPOaRiR'*, S(0)R 3 , S(O)^/ S(0) a 0RB# *0*R*ft' 5 # ^RrfiR'filt' 

SNRjR'b, NRsSR's* SSR 3 and Ra, or is an oxo group, *NOR 5 
or cCRsK's and X a ' is absent * 

X4 is selected from the group consisting of OS*, 
SR 6 , WU*'*/ hydrogen, halogen, - (TO»C«a (z) (T) a R* , - 
25 H{C=(Z) (T> n R fi )a, H3, CN, OCH, SCN, 030*R«, OSO?R«s CPO^R'*/ 
OPOamR'er 9(0)R«, S(0) a R fi , S(0)aOR<, NR^'sR"^, 
SNRsR'c. NRsSR'c* SSR 6 and R 6 , or is an oko group, =3, =*K»e 
or =CRsR* 6 and X*' is absent! 

or one of X x and X 2 , X* and x, r X 3 and X*, X. and a 
30 when A contains a carbon or nitrogen atom, X s and A when A 
contains* a carbon or nitrogen atom/ and X 3 and X x together 
constitute a double bond, or X x and Xa, Xa and X*, Xa end 
X4„ X3 and X*. X* and Xx' , Xa and X*', Xa and X 3 ' or X4 and 
X4 1 togetbor form a ring; 
35 m end n are independently zero or one and Y, Z 

and T are independently selacted from the group consisting 
of 0, Bm and NR10 

p is zero, one or two; 
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X 5 is selected from the group consisting of 
hydrogen, CK, -C«(Z) (W^m S{0)Rn, a(0);aRii* S<0> a ORu, 
P0 3 Rn*'ii# optionally substituted alkyl, optionally 
substituted alfcaryl, optionally substituted aryl, 
5 optionally substituted aralfcyl, and optionally substituted 
acylj 

Xi" , Xa B # X 3 » , X*' and X 3 ara tne same or 
different and ire selected from the group consisting of 
bydrogen, Cd, optionally substituted alkyl* optionally 
10 substituted alkaryl, optionally substituted aryl, 

optionally substituted aralfeyl, and optionally substituted 
acyl; 

r*' 6 , R 7 , Ri, »*, R'sr R*o, and Rn are the earns or different 

15 and are selected from the group consisting of * hydrogen, 

optionally substituted alkyl, optionally substituted 

alfceoyl, optionally substituted aryl, optionally 

substituted aralkyl, optionally substituted acyl and a 

oarbobydrate moiety f 
20 witb the proviso that at least two of X±, Xa, X 3 

and X* are other than hydrogen or a group linksd to the 

ring through a carbon-carbon bond; 

or a pharmaceutical ly* acceptable salt thereof* 

It will be appreciated that the manner of 

25 representing substituaats in tbe foregoing general 

formulae does not imply any particular stereochemistry or 

orientation for the substituents* 

•The term, *alkyl" used either alone or in a 

compound word such as "optionally substituted alkyl* or 

30 ^optionally substituted oyoloaUeyl" denotes straight 

- chain, branched or mono- or poly- cyclic alXyl. Examples 

of straight chain and branched C alkyl include metbyl. 

ethyl* propyl, ieopropyl, butyl, isobutyl, sec-butyl, 

tort-butyl, anyl, ieoamyl, sec - amy 1, 1,2-dimethylpropyl, 

35 l,l^dimethylpropyl. bexyl, 4-methylpentyl, 1-methylpentyl, 

2-metbylpentyl/ 3-methylpcntylf l f 1-dimethyibntyl, a, 2- 



COMS ID No: SMBI-O0386787 Received by IP Australia: Time <H:m) 17:19 Date (Y-M-d) 2003-08-21 



17«16 



GRIFFITH HACK * IP AUSTRALIA FT 



NO. 321 D314 



10 



15 



20 



- 9 - 

diinatnyltoufcyl, 3,3-dimethylbutyl, x,2-dimetliyltoutyl, 1,3- 
ddmethylbutyl, 1,2,2-fcrimetfaylpropyl, 1,1,2- 
tri*ethyl*ropyl, neptyl. 5-mecnylne»yl,. l-n»thylnesqrl, 
a, a -dimetliyipanfcyl, 3,3 -dimethylpentyl » *»*- 
aimethylpentyl, 1, 2-dimefchylpenfcyl, 1 , 3 -dimetnylpentyl , 
1,4-dimatnylpentyi, 1,2,3 -tr imetliylbutyl , 1,1,2- 
er imefchy lbutyl , nonyl, 1-, 2-, 3-, 4-, «- or 7- 

metAyloafcyl, 1-, 2-, 3-, 4- or 5-etbylneptyl , 1-2- or 3- 
propylHexyl, decyl, 1-, 3-, 3-, 4-, 5-, 6-, 7- and 8- 
mefcnylnonyl, 1-, 2-, 3-, 4-, s- or 6-«tbyloaeyl, 2-, 
3- or 4 -propylfeepfcyl , undecyl 1-, 2-, 3-, 4- f 5-. 6-, 7-, 
8- or 9-metbyldacyl, 1-, 2-, 3-, 4-, 5-, 6- or 7- 
etnylnonyl, 1-, 2-. 3-, 4- or S -propyl OCtyl, 1-, 2- or 3- 
butylnaptyl. l-pentylnexyl, dodeoyl, 1-, 2-, 3-, 4-, 5-, 
e «, 7-, 8-, 9- or 10 -met ny lundecyl , 1-, 2-, 3-, 4-, 5-, 6- 
, 7- or 8-ethyldeeyl, 1-, 2-, 3-, 4-, 5- or 6-propylnonyl, 
1-, 2-, 3- or 4-toUtylocfcyl, 1-2 -peutylheptyl and «mi li*»» 
Examples of cyeloalkyl include cydopropyl, cyolobutyl, 
eyolopencyl, cyelonexyl, oyclonaptyl, cyelooetyl, 
oyclononyl and cyclodeoyl and the like. 

Ofeo tern ^aUtonyl" used either alone or in 
compound words such as «aUi»nylo«y denotes flroups formed 
from straight chain, branched or cyclic alkenee Including 
ethylanically mono-, di- or poly-unsaturated alkyl or 
cycloalkyl aroups w defined above. Examples of C 4 -,o 
alkenyl include butenyl, ieo-buteayl. 3-methyl-2-butenyl, 
1-pentenyl, cyclopentenyl, 1-TOthyl-cyclopenfcenyl, 1- 
nexenyl, 3-hexenyl, oyalonexenyl. l-heptenyl# 3-heptonyl, 
1-octenyl, cydooctenyl, 1-nonenyl, 2-nDnenyl, 3-nonenyl, 
30 1-decenyl, 3-deoenyl. 1,3-butadienyl, l-4,pentadie»yl, 

1,3-cyclopentadienyl, l,3-he*adienyl, l,4~h**adienyl, 1,3- 
cyo lonexadieny 1 , 1.4-eyoloneacadienyl, 1,3- 
cycloheptadienyl, 1,3,5-cycloheptatrienyl and 1,3,5,7- 

cyolooctatetraenyl . 

35 tjio term «aoyl" need eltner alone or in compound 



25 
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words such as ^optionally substituted acyl" or ^optionally 
pubatitated acyloHy" denotes an aliphatic aoyl group or an 
aoyl group containing an aromatic ring, which is referred 
to as aromatic acyl, or a heterocyclic ring, which ia 
5 referred to as heterocyclic acyl, preferably Ci- 30 aoyl. 
Examples of acyl include straight chain or branched 
alkanoyl such as fiormyl, acetyl, propanoyl, butanoyl, 2- 
mBtnylpropanoyl, pentanoyl, 2,2-dimetbylpropamoyl, 
nexanoyl, neptanoyl, ootanoyl, nonanoyl, decanoyl, 
10 undeeanoyl, dodeoanoyl, tridecanoyl, pentadecaxioyl, 

hoKadeoanoyl, beptodecanoyl, ectadecanoyl, nonadeoanoyl 

facua iooeanoyl; cyoloalkylcarbonyl such, as 

cyolopropyloarbonyl cyclobutylearbonyl, 

oyclopentylcarbonyl and cyelofceaylcarboayl* aroyl such, as 
15 benzoyl, toluoyl and naphthoylj arelXenoyl suob as 
phenylalkanoyl l*.g- phenylacetyl, pnenylpropancyl , 
phanylbutanoyl, phenylisobutyl, phenylpentanoyl and 
pnenylbexanoyl) and naphtnylalkanoyl (e.g. naphthylacetyl, 
napntbylpropanoyl and naphthylhutenoyl) > eralkanoyl such 
20 as pnenylalfcenoyl (e.g. phenylpropenoyl, phenylbutenoyl, 
phenylmethacrylyl, phenylpeatenoyl and phonylhexanoyl and 
napnthylalkanoyl (e-g. naphtnylpropenoyl, naphthylbutenoyl 
and napbtnylpentenoyl) / heterocycliccarbonyl? 
beterocyolicallEanoyl such as thionylacetyl, 
25 tHienyXpropanoyl , thienylbutanoyl, tnienylpentenoyl, 

thlenylbexanoyl, tbiezolylacetyl, tniadiaaolylaeetyl and 
tetraaolylacatyl; and neteroeyolioalfconcyl such as 
baterocyeliopropenoyl, neterocyclicbutenoyl, 
beterocyclicpentenoyl and heterooyclichexaaoyl . 
30 Ttte term »aryl" ueed either alone or in compound 

words such as "optionally substituted aryl*. 'optionally 
substituted arylo*y" or "optionally substituted 
beteroaryl" denotes oinglo, polynuclaar, conjugated and 
fused residues of aromatic hydrocaxbona ox aromatic 
35 heterocyclic ring systems. Bsamples ©£ aryl include 

pbenyl, biphenyl, terphenyl/ ouaterphenyl, phenoxypnenyl. 
naphtyl, tetrahydxonapbtnyl, anthraoenyl, 
dibydroanthraQonyl, Densjanthraceiarl, aitocnsi«ithtfto«»ylf 
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phenantAronyl, Cluorenyl, pyrenyl, indenyl, azulenyl, 
cfcrycaayl, pyridyl, 4-phenylpyridyl, 3-plieziylpy3ridyl# 
thlenyl, furyl, *y**yl, pyrrolyl, fur any 1, imadarolyl, 
pyrrolydinyl, pyridinyl, piperidinyl, ijadolyl, 
pyxidasinyl, OTrazolyl, pyrazinyl, thieaolyl, pyrimidiayl, 
cjuinolinyl, iscKjuinolinyl, benzofuranyl, benzothieayl, 
purlnylr ooinazolinyl, phenazinyl, aoridinyl, 
benzoxazolyl, benzothiazolyl and the like. *refier*bly, u 
carbooyclio aromatic ring ny«t«n contains 6-10 carbon 
atoms and an aromatic heterocyclic ring system contains 1 
to 4 heteratom* independently selected from N, O and S and 
up to 9 carbon atoms in the ring* 

The term ^beterocyelyl" or etjfuivalent terms such, 
as ^heterocyclic* used either alone or In compound word* 
15 such as ^optionally substituted saturated or unsaturated 
faeteroayolyl*' denotes mono cyclic or polyayclic 
heterooyolyl groups containing at least one heteroatoin 
atom selected from nitrogen, sulphur and oxygen. Suitable 
heterocyolyl groups include N-containing heterocyclic 
20 groups, such as, unsaturated 3 to 6 msribered 

lieteromonocyclio groups containing 1 to 4 nitrogen atoms, 
for example, pyrrolyl, pyrrolinyl, imidaasolyl. pyrazolyl, 
pyrridyl, pyrimidinyl, pyrazinyl, pyxidaslnyl, tri^solyl or 
tetrazolyl? 

saturated 3 to 6-meanbored heteromonocyclic groups 
containing 1 to 4 nitrogen atoms, *uch as, pyrrolidinyl, 
imldasolidinyl, piperidino or piperazinylr 

unsaturated condensed heterocyclic groups 
containing 1 to 5 nitrogen atoms, such as indolyl, 
30 isoindolyl, indolisinyl, benzinldazolyl, <auinolyl, 
iso^uinolylr iudazolyl, benzotriazolyl or 
tetrazolopyridazinyl ; 

uns^turatod 3 to 6-raembared beteromonoeyolio 
group containing an oxygen atom, such as, pyranyl or 
35 furyl; 

unsaturated 3 to 6-membered hetercs&onocyclic 
group containing 1 to 2 sulfur atoms, such as, thienyli 
unsaturated 3 to ti-msaabered hetercoionocyclic 
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group containing 1 to 2 c«yg«i atoms and 1 to 3 nitrogen 
atoms, such as, oxazolyl, iaox*solyl or- oxadiasolyl; 

saturated 3 to 6-membared hetercmonooyclio group 
containing 1 to 2 oxygon atoms and 1 to 3 nitrogen at cons, 
5 Such as, morpholinyl; 

unsaturated condensed heterocyclic group 
containing 1 to 2 oxygen atoms and X to 3 nitrogen atoms, 
such as* banzoxaasolyl or benxocsadiazolyl; 

unsaturated 3 to 6-mouibered hateroeionocyclic 
10 group containing 1 to 2 sulphur atoms and X to 3 nitrogan 
atoms, such as, thiazolyl or thladiazolyl; 

saturated 3 to 6-momber«d hetaromonooyolic group 
containing 1 to 2 sulphur atoms and 1 to 3 nitrogan atoms, 
such as, fchiazolidinylj and 
15 unsaturated condensed heterocyclic group 

containing 1 to 2 sulphur atoms and 1 to 3 nitrogan atoms, 
such as, benzotshiazolyl or benzothiadiasolyl , 

The term ^carbohydrate" denotes a carbohydrate 
residue or a £uncnionalis«d or deoacygenated carbohydrate 
2 0 residue, and includes monosaccharides and 

oligosaccharides* A carbohydrate residue is an acyclic 
polyhydroaey-aldehyde or ketone, or one of their cyclic 
tautomers, and includes a compound resulting from 
reduction o£ the aldehyde or fceto group such as alditols* 
25 Oxygen atoms may be replaced by hydrogen or bonds to a 
halogen, nitrogen, sulfur or carbon atoms, or carbon- 
oxygen bonds such as in ethers or esters may be 
introduced* Examples of carbohydrates include but are not 
limited to- D-galactofuranose, tf-aeetyl-D-galactofuranose, 
30 n-glucoffuranose, tf-acetyl~D-gluco£uranosa, D^mannofuranose, 
D-galactojpyranose, JW-aoetyl-D-galaotopyranose, D- 
glucopyranose and jnr-acetyl-D-gliicopyrano&a, o- 
mannopyranos c= , Jff~acetyl~&-mannopyr*nosa, n-arabinofuranose, 
n-arabinopyranose, Xr-rhamnopyranose, n-riboae, u-fucose, W- 
35 acylneurerainic acid, 2-keto-3-deoxy-nonulosonic acid, 2- 
3ceto-3-deoxy-octulo«onio acid, n-galacturonic acid, D- 
glucuronio acid, n-muramic acid, D-fructose, ^-galactose, 
s-glucose, D-mannose, D-gaiactitoi, D-arlucitol, D-mannitol, 
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D-lactitol, and their equivalents where oxygen atoms iuv« 
been replaced in Beloctad positions with hydrogen or bonds 
to halogen, nitrogen, sulfur 07 carbon, as well as 
oligosaccharides containing- these moieties. 
5 la thl« specification ^optionally substituted** 

means that a group may or may not be further substituted 
with one or more croups; £ floated from alky 1, alkenyl, 
alkynyl, aryl, balo, haloalkyl, haloalkaayl, haloalkynyl, 
haloaryl, hydroxy, alkoxy, alkenyloxy, arylosry, benxylo3*y# 
10 haloalkotty, haloalkenyloxy, haloaryloxy, nitro, 

nitroalkyl, nitroalkenyl , nitroalkynyl, nitxoaryl, 
nitroheterooyclyl, amino 9 alkylamlxio, dialkylamino, 
alkenyl amino, alkynylamino, aryl amino, diary lamino , 
benzyl amino, dibenxyl amino, acyl, alkenylacyl , 
15 alkynylacyl , arylaoyl, acylamino, dlacylamlno , aeyloay, 
alkylaulphonylo^y, aryl sulphonyl oary , heterocyclyl , 
heteroaycloxy, heterocycl amino, haloheterocyclyl, 
alkylsulpnenyl, aryl sulphonyl, o arboalkoxy r c arboaryloxy , 
mercapto, alkylthio, benzylthio, aoylthlo, phosphorus- 
20 containing groups and the like, provided that none of the 
substituents outlined above interferes with the formation 
of the subject compound. 

Any of the moieties whose length is defined in 
terms of the number of carbon atoms present may posses* 
25 any number of carbon atoms within the specified range. 

Nevertheless, within this range certain species will be 
preferred due to factors such as availability and cost of 
precursors and ease of synthesis, as veil as efficacy. In 
particular, such moieties containing 4 to 24 carbon atoms, 
30 preferably 6 to 12 carbon atoms, more preferably 8 to 10 
carbon atoms and most preferably 8 carbon atoms are 
preferred for reasons of cost and availability of 
precursors, eaae of synthesis and efficacy. 

Xn a particularly preferred embodiment of the 
35 present invention, A is oxygen and p is jzoro, and one of Ri 
or R 3 ie C 4 . 3 o alkyl and the other is hydrogen or C4-30 alkyl 
or Hi and Ra together with nitrogen atom from which they 
depend form a saturated or unsaturated heterocyclic ring 
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containing sa±d nitrogen atom as the single heteroatom. 

Mora preferably, one of R x or is C^aa, 
preferably C*-ia, alkyl and other is hydrogen or C4-a4# 
preferably, C^u, alfcyl. Advantageously, both Ri and R 3 
5 axe C4.30 alkyi, preferably C 4 _^# more preferably C*- ia 
alley 1, The alkyl groups are the sumo or different but 
most conveniently the earn*. 

x 1# X 3 , Xi and x 4 may be any combination of 
substltuemts, but it ia preferred tbat at least two of 
10 these moieties be other than hydrogen or a group linked to 
the ring through a carbon- carbon bond. Preferably/ at 
least two of X x # Z a and X 4 are moieties linked to the 
ring through a carbon-oxygen bond, for example, in the 
case of Xi, OR j, OSO3R3 and OPQsRsH's- 
15 preferably Xi A* OR 3 . Advantageously R3 is 

hydrogen or acyl, preferably C1-30 acyl. 

preferably x 2 is OR*. * Advantageously R* is 
hydrogen or acyl, preferably Ci-so aqyl- 

Preferably X 3 is OR 5 * Advantageously R5 is 
20 hydrogen or acyl, preferably C a « 30 acyl. 

Preferably X4 is OR c . advantageously Re is 
hydrogen or acyl preferably Ci_ ao acyl. 

Advantageously the sulf enamide of general formula 
<I) is selected from th* group consisting of ^W^dioctyl- 
25 S- (2, 3, 5-tri-CHacatyl-l-thio-p-i>- 

arabinofuranosyl) sulf enamide and JNVW-aioctyl-^-(l-tnio-p-D- 
arabinof uranosyl) sulf enamide. 

According to a second aspect of the present 
invention there is provided a method of preparation of a 
30 compound of general formula (XX) 3 




comprising reacting a compound of general formula 

25 (XV) s 
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wherein L is an acyl group, preferably acetyl and 
Xl , Xj, ana X* axe mm defined above with, the proviso that 



10 



none of R 3 , *'a# R*r *'ar R'*4# Rs. R'a# *>* 

hydrogen but, instead, ±s a protecting group i 

vrith a ooaipound of general formula (V) 



wherein R L and R 3 axe as defined above; 

In the presence of a bis-activated alkyl halite; 

and, optionally 
15 reacting the product with an oxidising agent/ 

and, optionally 

removing the protecting groups. 
Typically the bis-activated allcyl hallde is 
diethyl bromomalonate, trimethyl bromophosphonoacetate or 
20 N-hraaosneciniBiide. In general terns th* action is 

performed in the presence of an excess off the secondary 
amino of general formula (V) in an inert solvent such as 
raiF or THJf, or mixtures of such solvents, at a temperature 
from 20 'C to 60 'C, preferably 25*C to 40 'C, under an 
25 atmosphere of nitrogen or argon. The reaction mixture may 
be left to stir typically for 2 to 160 hours, preferably 
greater than 24 hours, prior to isolation and 
purification, or deprotection. Suitable protecting groups 
well koom to the person skilled in the art end in 
30 this oase the benzoyl group is preferred. Benzoyl 

protecting groups are typically renored through, hydrolysis 
with sodium methonide in methanol. The compounds of the 
present invention may also be synthesised through the 
condensation of smllenyl halites witu a secondary amine of 
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general formula (V) , reaction of the relevant thiols 

and amines In the preaenca o£ oxidising reagents or via 
the reaction of disulfide* and amine* in the presence of 
Oliver or mercuric salt*. A number of methode ha« bean 
5 developed to oxidise sulfonamide* as disclosed, for 

example, in Craine and Raban, 1989 j Glass & Swede, 1977 1 
Haake, Gabbing & Benaofc, 1979j the content* of which are 
incorporated herein by reference. Typically the oxidising 
agent is 3-ohAoroperbenzoic acid. An extensive array of 
10 methodologies hap been developed to manipulate different 
position* on carbohydrate templates ae disclosed, for 
example, Srnst, Hart & Sinay, 2000; Chapleur, ±99 8 # Stick, 
2001; the contents of which are incorporated herein by 
reference* 

15 According to a third aspect of the present 

Invention there is provided a method for the treatment of 
a disease* particularly a microbial infection, comprising 
administering to a patient a therapeutically *f feative 
amount of a compound of general formula (I) - 

20 According to a fourth aspect of the present 

invention there is provided the use of a compound of 
general formula (I> in the manufacture of a medicament, 
particularly, for use in the treatment of a microbial 
infection. 

25 As used herein, the term * therapeutically 

effective amount" means an amount of a compound of the 
present invention effective to yield a desired therapeutic 
response, for example to prevent or treat a disease which 
by administration of a pharmaceutically-active agent* 

30 The specific ••therapeutically effective amount" 

will, obviously, vary with such factors as the particular 
condition being treated, the physical condition and 
clinical history of the subject, the type of animal being 
treated, the duration of the treatment, the nature of 

35 concurrent therapy (if aw), and the specific formulations 
employed and the structure of the compound or its 
derivatives. 
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An used herein r a "pharmaceutical carrier" is a 
pharmaceutically acceptable solvent, suspending agent, 
excipient or vehicle fox- delivering the compound of 
general formula (X) to the Subject, tfha carrier may be 
5 liquid or solid, and is selected with the planned manner 
of administration in mind* 

The compound of general formula (X) may he 
administered orally, topically, or parenterally in dosage 
unit formulations containing conventional non-toxic 
10 pharmaceutical^ acceptable carriers* adjuvants, and 

vehicle*. The term parenteral as used herein includes 
subcutaneous, intravenous, intramuscular, intrathecal, 
intracranial, injection or infusion techniques . 

•The invention also provides suitable topical, 
15 oral, aerosol, and parenteral pharmaceutical formulations 
for use in the novel methods of treatment of the present 
invention. The compounds of the invention may be 
administered orally as tablets, aqueous or oily 
suspensions, lozenges, troches, powders, granules, 
20 emulsions, capsules, syrups or elixirs. TOxa composition 
for oral use may contain one or more agents selected from, 
the group of sweetening agents, flavouring agents, 
colouring agents and preserving agents in order to produce 
pharmaceutically elegant and palatable preparations* The 
25 tablets contain the active ingredient in admixture with 

non-toxic pharmaceutically acceptable eocoiplents which are 
suitable for the manufacture of tablets. 

These exclpients may be, for example, inert 
diluents, such as calcium carbonate, lactose, calcium 
30 phosphate or sodium phosphate/ granulating and 

disintegrating agents, such as com starch or alginic 
acid; binding agents, such as starch, gelatin or acacia; 
or lubricating agents, ouch as magnesium stearate, stearic 
acid or talc. The tablets may be uncoated, or may be 
35 coated by known techniques to delay disintegration and 
absorption in the gastrointestinal tract and thereby 
provide a sustained action over a longer period. For 
exainplg, a time-d*lay material such as glyceryl 
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nonoBtMrato oaf glyceryl distearafce way be employed. 
Coating may also be performed udintf techniques described 
in the XT. S. Pet. Nos* 4,256,108? 4,160,453* and 4,265,874 
to form osmotic therapeutic tablets for control release- 
5 The compound of general formula (X) of the 

invention can be administered, for In vivo application, 
parentaralJLy by injection or by gradual perfusion over 
time independently or together. Administration, may be 
intravenously, intra-arterial, iatreperifconeally, 
10 intramuscularly, subcutaneously, intrecavity, or 

transdermally- For in vitro studies the agents may be 
added or dissolved in an appropriate biologically 
acceptable buffer and added to a cell or tissue. 

Preparations for parenteral administration 
15 include sterile aweous or noa-aguaoue solutions, 

suspensions, and emulsions. Examples of non-aguaoue 
solvents are propylene glycol, polyethylene glycol, 
vegetable oils such as olive oil, and injectable organic 
esters such as ethyl oleate. Aqueous carriers include 
20 water, alcoholic/ agueous solutions, emulsions or 
su^panaions, including saline and buffered media* 
Parenteral vehicles include sodium chloride solution. 
Ringer's dextrose, dextrose and sodium chloride, laotated 
Ringer's intravenous vehicles include fluid and nutrient 
25 replenishes, electrolyte replenished such as those based 
on Ringer's dextrose, and the like. Preservatives and 
other additives may also be present such as, for example, 
anti-microbials, ant i- oxidants, chelating agents, growth 
factors and inert gases and the like. 
30 The compounds of general formula (I) are 

antimicrobial agents which are active, in particular but 
not limited to, against *fycobacte>rium including 
A&mxbacterium tuberculosis, W. avium intracellular*, 
fortuitum, M. abscessus and rapid growing atypical 
35 Mfcfoobacterial strains, Wocardxa, particularly Jtooardia 
asteroids* and nr. nova, staphylococcus including 
Staphylococcus aureus and S- aureus {Coagulaa-negative) 
and Enzerocaccl species. The compounds of general formula 
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10 



15 



are particularly useful in treat iug infections 
Involving these organisms. 

Generally/ the terms "treating*, "treatment" and 
the like ere need herein to mean aff acting a subject, 
tissue or oell to obtain a desired pharmacological and/or 
physiological effect. The effect may he prophylactic in 
terms of completely or partially preventing infection, 
and/or may he therapeutic in terms of a partial or 
complete cure of an infection. "Treating" as used herein 
covers any treatment of, or prevention of infection in a 
vertebrate, a mammal, particularly a human, and includes s 
preventing the infection from occurring in a subject that 
may have been exposed to the infectious agent, hut has not 
yet bean diagnosed as affected? inhibiting the infection, 
ie., arresting its development? or relieving or 
amelioratino the effects of the infection, ie., oause 
regression of the effects of the infection. 

According to a fifth aspect of the present 
Invention there is provided a pharmaceutical composition 
comprising a compound of general formula (X) and a 
pharmaceutic ally acceptable carrier. 

The pharmaceutical compositions according to om 
embodiment of the invention are prepared by bringing a 
compound of general formula <I) into a form suitable for 
25 administration to a subject using carriers, exoipients and. 
additives or auxiliaries . 

Frequently used carriers or auxiliaries include 
magnesium carbonate, titanium dioxide, lactose, mannitol 
and other sugars, tale, milk protein, gelatin, starch, 
30 vitamins, cellulose and its derivatives, animal and 

vegetable oils, polyethylene glycols and solvents, such as 
sterile water, alcohols, glycerol and polyhydrio alcohols, 
intravenous vehicles include fluid and nutrient 
replenishers. Preservatives include antimicrobial, anti- 
35 oxidants, chelating agents and inert gases. Other 

pharmaoeutioally acceptable carriers include aqueous 
solutions, non-toxic excipients. Including salts, 
preservatives, buffers and the like, as described, for 



20 
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instance, in Remington's Pharmaceutical Sciences # 15 th ed. 
Bartons Mack Publishing Co., 1405-1412,1461-1487 (1975) 
and The national Formulary XXV. , 14th ed. Washington i 
American Pharmaceutical Association (1975), the contents 
5 of Which are hereby incorporated fay reference. The pH and 
exact concentration of the various component £ Of the 
pharmaceutical composition are adjusted according to 
routine skills in the art. See Goodman and oilman's The 
Pharmacological Basle for Therapeutics (7th ed.). 
10 The pharmaceutical compositions are preferably 

prepared and administered in dosage units. Solid dosage 
units include tablets, capsules and. suppositories. For 
treatment of a subject, depending on activity of the 
compound, manner of administration, nature and severity of 
15 the disorder, age and body weight of the subject, 
different daily doses can be used. Under certain 
. circumstances/ however, higher ox- lower daily doses may be 
appropriate. The administration of the daily dose can be 
carried out both by single administration in the form of 
20 an individual dose unit or else several smaller dose units 
and also by multiple administration of subdivided doses at 
specific intervals. 

The pharmaceutical compositions according to the 
invention may be administered locally or systemically in a 
25 therapeutically effective dose, amounts effective for 
this use Will, of course, depend on the severity of the 
microbial infection and the weight and general State of 
the subject. Typically, dosages used In vitro may provide 
useful guidance in the amounts useful for in situ 
30 administration of the pharmaceutical composition, and 

animal models may be used to determine effective dosages 
for treatment of the cytotoxic side effects* Various 
considerations ara described, eg-, in Langer, Science, 
249: 1527, (1990). Formulations for oral use may be in 
35 the form of hard gelatin capsules wherein the active 
ingredient is mixed with an inert solid diluent, for 
example, calcium carbonate, calcium phosphate or kaolin. 
They may also be in the form of soft gelatin capsules 
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Wherein the active Ingredient Is mix** with water or an 
oil medium, rnich as peanut oil, liquid paraffin or olive 
oil. 

Agueous suspensions normally contain the active 
5 materials in. admixture with exoipients suitable for the 

manufacture of aqunoua suspension. Such ©xcipiente may be 
suspending agents such as soaium c arboxyme thy 1 cellulose, 
methyl cellulose, hydroxypropylmatbylcolluloae, sodium 
alginate, polyvinylpyrrolidone, gum tragacanth and gum 

10 acacia j dispersing or wet ting agents, which may be (a) 
naturally occurring phosphatide such as lecithin; (b) a 
condensation product of an alkylene oxide with a fatty 
acid, for example, polyoxyethyleme Btoarato; (c) a 
condensation product of ethylene oxide with a long chain 

15 aliphatic alcohol, for example, 

beptadacaethylenoxycetanol; (d) a condensation product of 
ethylene oxide with a partial ester derived t rcan a fatty 
acid and hexitol euch as polyoxyethylene sorbitol 
monooleate, or (e) a condensation product of ethylene 

20 oxide with a partial ester derived from fatty acids and 
hexitol anhydrides, for example po lyoxyethy 1 ene soxfcitan 
monooleate* 

07 tie phaxmaceut ical compositions may be in the 
form of a sterile injectable aqueous or oleaginous 
25 suspension* This suspension may be formulated according 
to known methods using suitable dispersing or wetting 
agents and suspending agents such as those mentioned 
above. The sterile injectable preparation may also a 
sterile injectable solution or suspension in a non- toxic 

30 parenteral ly- acc ept able diluent or solvent, for example, 
as a solution in 1,3-butanadiol. Among the acceptable 
vehicles and solvents which may be employed are water, 
Ringer'a solution, and isotonic sodium chloride solution* 
in addition, sterile, fixed oils are conventionally 

35 employed as a solvent or suspending medium. For this 

purpose, any bland fixed oil may be employed, including 
synthetic nono-or diglycerides - In addition, fatty acids 



COMS 10 No: SMBI-Q0386787 Received by IP Australia: Time (H:m) 17:19 Date (Y-M-d) 2003-08-21 



17:16 GRIFFITH HACK 4 IP AUSTRALIA PT 



NO. 321 0027 



- 22 - 

fiuoh as oleic acid find une In the preparation of 
injectable*. 

Compounds of general formula (I) may also be 
administered in the form of liposome deli vary systems, 
5 such aa email unilamellar vesiclq» ; largo unilamallar 
vesicles, and multilamellar vesicles, Liposome* can be 
Conned from a variety of phospholipids, such as 
cholesterol, Btearylamine, or phosphatidylcholines . 

Dosage lavs las of the compound of general formula 
10 (x) of the present invention will usually be of the order 
of about O.OSmg to about 2 (tag per kilogram body weight, 
with a preferred doaaga range between about 0»fl5mg to 
about lOmg per kilogram body weight par day {from about 
0 ♦ lg to about 3g per patient per day) • The amount of 
15 active ingredient which may be combined with the carrier 
material* to produce a single dosage will vary, depending • 
upon the host to be treated and the particular mode of 
administration » For example, a formulation intended for 
oral administration to humans may contain about Img to Ig 
20 of an active compound with an appropriate and convenient 

amount of carrier material, which may vary from about 5 to 
95 percent of the total composition* Dosage unit forma 
will generally contain between from about 5mg to SOOmg of 
active ingredient. 
25 It will be understood, however, that the specific 

dose level for any particular patient will depend upon a 
variety of factors including the activity of the specific 
compound employed, the age, body weight, general health, 
sex, diet, time of administration, route of 
30 administration, rate of excretion, drug combination and 

the severity of the particular disease undergoing therapy. 

Xn addition, some of the compounds of the 
invention may form solvates with water or common organic 
solvents. Such solvates are encompassed within the scope 
35 of the invention* 

tfhe compounds of the invention may additionally 
be combined with other compounds to provide an operative 
combination, it is intended to include any chemically 
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compatible combination of pharmaoeutically-aotive agents, 
aa long an the combination doe* not; eliminate the activity 
of the compound of general formula (X) of tM.fi invention* 
According to a sixth aspect of the present 
5 invention there la provided a method of killing a 

microorganism* comprising,. exposing aaid microorganism to a 
compound of general formula (X) aa defined above. 

Advantageously, although not limited to, the 
microorganism ia selected from the group consisting of 
10 Uycobactaxrivpn including Mycobacterium tubexaxiloaJ.Bg 

avium intracellular*, H» iforcuitum, at* ahscemra* and rapid 
growing atypioal Kycobacterial a trains, Wocardia r 
particularly Jtoeardis asteroids^ and tf. nova. 
Staphylococcus including StapbyloooocvB aurwxxs and S» 
15 aureus (Coagulas -negative) and Ezttaxocoaci species. 

Throughout this specif ication and the claims, the 
word* ^comprise", "comprises" and ^coaprising*' are used in 
a ncn-eaceluaive sense, except where the context requires 
otherwise. 

20 it will he clearly understood that, although a 

number of prior art publications are referred to herein, 
this reference does not constitute an admission that any 
of these documents forma part of the common general 
knowledge in the art, in Australia or in any other 

25 country* 

Modes for Performing the Invention 

The synthetic scheme employed to prepare compounds in 
accordance with preferred embodiments of the invention is 

30 now described in mora detail. Por the preparation of 

Examples 1, 2, 3 and 4, 5-0 silylated a-arabinofuranoae 
(compound 2) was prepared according to known literature 
methods (Xkeda a Bando, 1995) and is shown in Scheme 1 
without modification. The synthesis of protected 

35 ( compound 5? Example 3) and deproteoted (compound 1# 

Example 4) erabinofuranosyl tf,Jff-dialkylsul£enamides is 
described in Scheme 1, 
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»SAc 




10 



15 



20 



25 



Aeeosut* -ad Conditions: X) Acoordins to Mceda ft Bando. 1995> 
B) ftco, pyr, 2 b, rt.j C) S»cl„ ch 2 ci„ HSAc, rt, 1 b, H,i u> 
BrCH(COOBt) s . TfflT, HHRjRj. rt, 60 h, K 9 * S) K*OHe, MeOH, «*=, 2 b. 

Example 1 

1, 2, 3-Tri-O-acetyl-S-O- ( tert-butyldipbenyleilyl) -a/p-D- 

Previously prepared S-O- (t*rc-lwtyldip*enylsilyl>-i>- 
ar^inose 2 (2.10 g, 5.40 nnnol) was dissolved in dry 
pyridin* (20 mL) and stirred witb acetic anhydride (20 mL, 
excess) at 0 °C for 1 fa under N 3 . After this time the ice 
J»tb was removed and tbe reaction allowed to stir at rt 
£or 18 fa under Ua- After this time the solvent removed 
under reduced pressure. Tta residue was onromatograpfaed 
(Hex-EtOAo Ail. TLC; J?* 0.45) to xurnisb 1,2, 3-tri-O- 
acetyl-5-0- { tere-butyidipfaenylsilyl) -a/p-D-arabinofuranose 
as- a clear syrup (2.67 96*). % HMR (300 MHz, CDCl s ) , 5 
7.33-7.22 (m, lO H, SiPb), 6-37 <d, 1 H, Ji,a*-7 H*. H-l?) , 
6.19 (bs, 1 H, H-la), 5.63 (dd, 1 H, 6.1, 7.2 Ha, 

H-3P) r 5.38 (», 1 H, Ma), 3.33 (dd, 1 H, \* 
Hz, H-2P). 5.21 (app d, 1 H, „ 1.6 Hs, 4 "**^ \ 

B f *4.0, «T 8.8 Ks, H-4«, 4.12 (m, 1 *, "J 2 

H, 8-S« and H-5'«>, a B, H-Sp and M'P>, 2.02- 
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2.13 (6 x a, 18 H, 6 X OAC a end £), 1*07 (be, 18 H, terfc- 
butyl a and P> * 

gxmnplg 2 

5 

l-S-Aoetyl-2 , 3, 5-tri-O-acetyl-l-tW.o-a-D-ftratoinoturaaose 4 . 

^Po a stirred oolution of 1,2,3-tri-O-acetyl-S-O- (terc- 
fcrufcyldlphenyleilyl) -a/p-D-ai^inofuronose 3 (1.17 g, 2.27 

10 nmol) in dry CH 2 cl 2 (20 at 0 Q C, under N 3 was added tin 

tetrachloride {540 jai., 4.55 nmol). After 10 minutes 
thi olace tic acid (490 UTi, 6-81 nmol) wm added and the 
reaction was stirred for 2 h at 0 °C under Na- After thic 
time the reaction was diluted with. sat. a*. HaBCOj (150 ml*) 

15 and BtOAc (150 »Hi) • The layers were separated and the 

orgaxda layer was washed once with eat. aq. NaHCOa (150 mlO 
and once with &«. NaCl (150 mL) • The organic phase was 
then dried over Na 3 so 4 , filtered, end the solvent removed 
•under reduced pressure. The residue was c h romntoqraphed 

20 (heacane-EtQAc 2il r TLC| R £ 0,40) to furnish l-£r-aoetyl- 
2,3,5-tri-C-acetyl-l-thio-a-D-axahinofuranoee ae a clear 
syrup (420 m$i> 55*). *H NMR (300 MHs, CDCla) z 8 6.03 (ba, 
1 H, H-l), 5.26 (app t, 1 H„ J 1.1 HZ, H-2) , 5.05 (dd, 1 
H, J M 2.9 # <7 3 , 2 0.9 Ha, H-3>, 4*37 (dd, J 2.9, J 10.0 Ha, 

25 H-5), 4.19-4.29 <m r 2 B, H-4 and H-5')r 2.40 <s, 3 H, 

SAC), 2.14 U, 6 B, 2 a: 0Ac), 2.10 («, 3 OAc) * U C NMR 
{75.5 MHz r CDCl 3 )x S 86.2 <C-1) , 02.1 (C-4), 81.1 (C-2>, 
77.1 (C-3), 62.9 (C-5>, 31.1 (SCOCBi), 20.8, 20.7 (3 x 
QCOOTj) - 

30 UtHS (ESI) 357 t(K + Ra)* 100*1 

Bxanple 3 

N, ar-Dioatyl- £?- (2, 3, 3-tri-0-acetyl-l-th±o-a-»- 
35 arabinofuranosyl) sulfanamide 5 (Hi « Ra ■ octyl) . 

l-£?~Acetyl-2 ,3,5 -tri-O-acetyl-1- thio-a-D-arabinof uranose 4 
(120 sng, 0.36 xmnol) was dissolved in dry TSW (3 ml). 
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j>iethylbromomaloaato (123 p*, 0.72 mmol) was then added, 
and the mixture was stirred for 10 minutes at rt under H*. 
Dioctyl-mine (217 pi,, 0.72 mmol) was then added and the 
reaction- stirred for 60 h at rt under «r a . After this time 
5 idie volatile compounds were removed under reduced 

pressure. *ho residue was then diluted in EtOAc (100 ml) 
and washed twice with eat. NaCl (2 s 100 ml) , dried over 
Ha a SO„ filtered, and tne solvent removed under reduced 
pressure. The residue was chromatographed (hexane-EtOAo 
10 16 S 1, then h«cane-HtOAe 6sl. TLC; Rf 0.52. hexane-EtOAo 
4, X) to furnish W,W-diootyl-S- (2 ,3 , 5-tri-O-acetyl-l-thio- 
a-D-arabinofuranosyl) sulfonamide as a pale oranoe syrup 
(30 ms*, 16%). *K mm (300 MHz, CDCl,) * 8 Ma^or component 
- 5.29 (dd, 1 H, J,,i«.4, Ja,»4.8 H* H-2>, S.08 (app. t, 1 
15 H, J,, a -3,««.8 Hs, H-3), 4.83 (d, 1 H, J 6.3 Hz, H-l) , 4.18- 
4.22 (m, 2 Er H-5 and H-S'), 4.13 (dd, 1 H, J 4.9, *t 4.2 
Hz, H-4), 2.54-2.74 (m, 4 H, HOT, and MCHa'), 2.09 (m, 9 H, 
3 s OJWJ). 1.13-1-70 On, 28 H, 14 at CHa dioctyl chain), 0.87 
(app t, 6 H, «T 6.5, a 7.0 HZ, 2 s CHa) . 
20 WHS <ESI) 554 KM + Ha)* 30*3 139 (100%), 440 (73%>, 

500 (73%). 

Bmrola 4 

25 W/ j^i>ioctyl-S-(l-thio-a-i>-aral>ino«uranosyl) sulfenamide 1 
(Hi « Ra - octyl). 

To a solution of W, 27-diootyl-S- (2,3, 5-tri-O-acefcyl-l-thio- 
a-D-arabinofuxanosyl) sulfenamide 5 in dry MeOH is added 
30 one equivalent of HaOMa (1M solution in dry MeOH) . -The 
reaction is stirred at rt f or 2 h under Ha- After this 
time the solution is neutralised with. *mnerlite XR 120 (H*> 
resin, filterofl, and ttto aolvent re-oved under reducea 
pressure. The residue is chromatographed (StOAc) to yield 



35 



pressure, iw two.—** " — «~ 

jr-dioctyl-S- (l-tnio-a-s-arabinofuranosyl) sulfenamide . 
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industrial applicability 

Th. compounds of general formula (I) are 
phar-aceutioal agents, particularly aot* -microbial agent*. 
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